
What is claimed is: 

A network system, comprising a high-order node 
network including a plurality of high-order nodes and a 
plurality bf low-order nodes connected to one of the plurality 
of high-order nodes, in which data transferred from each of 
the low-ordir nodes is transferred to another low-order node 
through the Yiigh-order node network, wherein 

the higk-order node network comprises a first high-order 
node and a seiond high-order node, 

the plurality of low-order nodes comprise a first 
\low-order node afe a low-order node of the first high-order node, 
the first Yl_ow-order node comprises : 

a detection section detecting a communication failure 
between the first lW-order node and the first high-order node; 

a host change request section requesting the second 
high-order node that the second high-order node serves as a 
high-order node of vfoe first low-order node in place of the 
first high-order node\ when the detection section detects the 
communication failure! and 

a low-order node setting section performing at least one 
of process for causing uhe first low-order node to transmit 
data to the second high-order node in place of the first 
high-order node on the basis of the process information 
transmitted from the second high-order node, and 
the second high-order\ node comprises: 

a high-order node setting section performing at least 
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one of (process for causing the second high-order node to 
transmit data received from the first low-order node to another 
low-order node corresponding to a destination of the data 
according to the request of the host change request section; 
and 

a ptocess information transmission section transmitting 
process information corresponding to the process performed by 
the high-drder node setting section to the first low-order 
node . 

^pf. A^network system, comprising a high-order node 
network including a plurality of high-order nodes and a 
plurality of \low-order nodes connected to one of the plurality 
of high-order nodes, in which data transferred from each of 
the low-orderl nodes is transmitted to another low-order node 
through the high-order node network, wherein 

the high^rder node network comprises a first high-order 
node and a second high-order node, 

the plurality of low-order nodes comprise a first 



low-order node slerving as a low-order node of the first 
high-order node, 

the first high-order node comprises: 

a detection tsection detecting a communication failure 
between the first high-order node and the first low-order node; 

a host chang^ request section requesting the second 
high-order node that the second high-order node serves as a 
high-order node of the first low-order node in place of the 



first high-order node! when the detection section detects the 
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communication failure , 

the second high-order node comprises : 

a ttiigh-order node setting section performing at least 
one of process for causing the second high-order node to 
transmit data received from the first low-order node to another 
low-orderl node corresponding to a destination of the data 
according )jto the request of the host change request section; 
and 

a process information transmission section transmitting 
process information corresponding to the process performed by 
the high-ordet node setting section to the first low-order node , 
and 

the f irsVt low-order node comprises : 

a low-ord^r node setting section performing at least one 
of process for causing the first low-order node to transmit 
data to the second high-order node in place of the first 
high-order node on the basis of the process information 
transmitted from tire process information transmission section. 



A networM system, comprising a high-order node 
network including a plurality of high-order nodes, a plurality 
of low-order nodes connected to one of the plurality of 
high-order nodes, and a high-order computer for monitoring at 
least one of the plurality of high-order nodes, in which each 
of the low-order nodesrtransf ers data to another low-order node 
through the high-order node network, wherein 

the high-order nope network comprises a first high-order 
node and a second high-order node, 
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the plurality of low-order nodes comprise a first 
low-order ftode serving as a low-order node of the first 
high-order node, 

the high-order computer comprises: 

a detection section detecting a failure of the first 
high-order node; and 

a host change request section requesting the second 
high-order node that the second high-order node serves as a 
high-order node of the first low-order node in place of the 
first high-orde^r node when the detection section detects the 
failure , 

the second high-order node comprises 

a high-order node setting section performing a process 
^ f causing the second high-order node to transmit data received 
V^jfrom the first lofy-order node to another low-order node 

corresponding to a\ destination of the data according to the 
request of the host\ change request section; and 

a process information transmission section 
transmitting process information corresponding to the process 
performed by the highAorder node setting section to the first 
low-order node, and \ 

the first low-order node comprises : 

a low-order node setting section for performing at least 
one of process for causing the first low-order node to transmit 
data to the second high-oVder node in place of the first 
high-order node on the basis of the process information 
transmitted by the process information transmission section. 
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4. A network system according to the claim 1 , wherein 
each of the high-order nodes holds path information 

corresponding to a transmission route of data in the high-order 

node network, 

each of the low-order nodes receives the path information 
. from a high-order node corresponding to the low-order node 
itself and, when data is transferred to the high-order node, 
adds path information corresponding to a destination of the 
data to the data, 

each of the high-order nodes transmits the data 
transferred from a low-order node to another low-order node 
according to the path information added to the data, 

the first low-order node further comprises: 

a memory section storing path information added to data 
when the data is transmitted to the high-order nodes; and 

an updating section for receiving updated path 
information transmitted from the second high-order node to 
update the memory section on the basis of the updated path 
information, 

the high-order node setting section of the second 
high-order node generates updated path information as new path 
information corresponding to a transfer route using the second 
high-order node as a source node in the high-order node network 
according to a request of the host change request section, and 

the process information transfer section of the second 
high-order node transmits the updated path information formed 
by the high-order node setting section to the first low-order 



node . 

5. A network system according to the claim 2, wherein 
each of the high-order nodes holds path information 

corresponding to a transfer route of data in the high-order 

node network, 

each of the low-order nodes receives the path information 
from a high-order node corresponding to the low-order node 
itself and, when data is transmitted to the high-order node, 
adds path information corresponding to a destination of the 
data to the data, 

each of the high-order nodes transmits the data 
transmitted from a low-order node to another low-order node 
according to the path information added to the data, 

the high-order node setting section of the second 
high-order node generates updated path information as new path 
information corresponding to a transfer route using the second 
high-order node as a source node in the high-order node network 
according to a request of the host change request section, 

the process information transmission section of the 
second high-order node transmits the updated path information 
generated by the high-order node setting section to the first 
low-order node, 

the first low-order node further comprises a memory 
section storing path information added to data when the data 
is transmitted to the high-order nodes, and 

the low-order node setting section of the first low-order 
node receives the updated path information transmitted from 



the second high-order node to update the storage section on 

the basis of the updated path information. 

6. A network system according to the claim 2, wherein 
each of the high-order nodes holds path information 

corresponding to a transfer route of data in the high-order 

node network, 

each of the low-order nodes receives the path information 
from a high-order node corresponding to the low-order node 
itself and, when data is transmitted to the high-order node, 
adds path information corresponding to a destination of the 
data to the data, 

each of the high-order nodes transmits the data 
transmitted from a low-order node to another low-order node 
according to the path information added to the data, 

the detection section of the first high-order node 
detects a failure of the first high-order node itself, 

the host change request section of the first high-order 
node requests the second high-order node that the second 
high-order node serves as the high-order node of the first 
low-order node in place of the first high-order node when the 
failure of the first high-order node itself is detected by the 
detection section, 

the high-order node setting section of the second 
high-order node generates updated path information serving as 
new path information corresponding to a transfer route which 
uses the second high-order node as a source node in the 
high-order node network and does not comprise the first 



high-order node according to a request of the host change 
request section, 

the process information transmission section of the 
second high-order node transmits the updated path information 
generated by the high-order node setting section to the first 
low-order node, 

the first low-order node further comprises a memory 
section for storing path information added to data when the 
data is transmitted to the high-order nodes, and 

the low-order node setting section of the first low-order 
node receives the updated path information transmitted from 
the second high-order node to update the storage section on 
the basis of the updated path information. 

7. A network system according to the claim 3, wherein 

each of the high-order nodes generates path information 
corresponding to a transfer route of data in the high-order 
node network, 

each of the low-order nodes receives the path information 
from a high-order node corresponding to the low-order node 
itself and, when data is transmitted to the high-order node, 
adds path information corresponding to a destination of the 
data to the data, 

each of the high-order nodes transmits data transmitted 
from a low-order node to another low-order node according to 
the path information added to the data, 

the high-order node setting section of the second 
high-order node generates updated path information serving as 
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new path information corresponding to a transfer route which 
uses the second high-order node as a source node in the 
high-order node network and does not comprise the first 
high-order node according to a request of the host change 
request section, 

the process information transmission section of the 
second high-order node transmits the updated path information 
generated by the high-order node setting section to the first 
low-order node, 

the first low-order node further comprises a memory 
section for storing path information added to data when the 
data is transmitted to the high-order nodes, and 

the low-order node setting section of the first low-order 
node receives the updated path information transmitted from 
the second high-order node to update the storage section on 
the basis of the updated path information. 

^T. A siervice recovering method in a network system, 
comprising a High-order node network constituted by a plurality 
of high-orderl nodes and a plurality of low-order nodes 
connected to one of the plurality of high-order nodes, in which 



each of the hi 
corresponding 
node network, 



gh-order nodes holds path information 
to a transfer route of data in the high-order 
each of the low-order nodes receives the path 



information from a high-order node corresponding to the 
low-order nodelitself and, when data is transmitted to the 
high-order node, adds path information corresponding to a 
destination of the data to the data, each of the high-order 



63 



nodes transmits the data transmitted from a low-order node to 
another low-order node according to the path information added 
to the data, the high-order node network comprises a first 
high-order node and a second high-order node, and the plurality 
of low-order nodes comprise a first low-order node serving as 
a low-order node of the first high-order node, wherein 

the If irst low-order node requests the second high-order 
node that the second high-order node serves as the high-order 
node of thelf irst low-order node in place of the first high-order 
node when A failure between the first low-order node and the 
first high-brder node is detected, 

the second high-order node recognizes the first 
low-order no'de as the low-order node of the second high-order 
node according to the request of the first low-order node and 
transmits upmated path information serving as new path 
\ information corresponding to a transfer route using the second 
high-order nocie as a source node in the high-order node network 
to the first low-order node, and 

the first low-order node receives the updated path 
information transmitted from the second high-order node and 
updates the contents of a memory section for storing path 
information added to data when the data is transmitted to the 
high-order nodeslon the basis of the updated path information. 

A service recovering method in a network system, 



comprising a high4order node network constituted by a plurality 
of high-order nod^s and a plurality of low-order nodes 
connected to one ofi the plurality of high-order nodes, in which 
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each of the high-order nodes holds path information 
corresponding to a transfer route of data in the high-order 
node neltwork, each of the low-order nodes receives the path 
information from a high-order node corresponding to the 
low-ordet node itself and, when data is transmitted to the 
high-order node, adds path information corresponding to a 
destination of the data to the data, each of the high-order 
nodes transmits the data transmitted from a low-order node to 
another lc^w-order node according to the path information added 
to the data, the high-order node network comprises a first 
high-orderlnode and a second high-order node, and the plurality 
of low-order nodes comprise a first low-order node serving as 
a low-orderi node of the first high-order node, wherein 

the f ilrst high-order node requests the second high-order 
node that the second high-order node serves as the high-order 
ode of the f i\rst low-order node in place of the first high-order 
node when a communication failure between the first low-order 
node and the \first high-order node is detected, 

the second high-order node recognizes the first 
low-order nodelas the low-order node of the second high-order 
node according to the request of the first high-order node and 
transmits updated path information serving as new path 
information corresponding to a transfer route using the second 
high-order node ap a source node in the high-order node network 
to the first lowiorder node, and 

the first low-order node receives the updated path 
information transmitted from the second high-order node and 
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updates the contents of a memory section for storing path 
information added to data when the data is transmitted to the 
high-orc\er nodes on the basis of the updated path information. 

A service recovering method in a network system, 
comprfi.siAg a high-order node network constituted by a plurality 
of high-drder nodes and a plurality of low-order nodes 
connected to one of the plurality of high-order nodes, in which 
each of the high-order nodes holds path information 
corresponding to a transfer route of data in the high-order 
node network, each of the low-order nodes receives the path 
information! from a high-order node corresponding to the 
low-order nide itself and, when data is transmitted to the 
high-order node , adds path information corresponding to a 
destination <bf the data to the data, each of the high-order 
nodes transmits the data transmitted from a low-order node to 
another low-order node according to the path information added 
to the data, the high-order node network comprises a first 
high-order node\and a second high-order node, and the plurality 
of low-order nodes comprise a first low-order node serving as 
a low-order node\of the first high-order node, wherein 

the first hi^h-order node requests the second high-order 
node that the second high-order node serves as the high-order 
node of the first low-order node in place of the first high-order 
node when a failure\of the first high-order node itself is 
detected, 

the second highVorder node recognizes the first 
low-order node as the l\ow-order node of the second high-order 



66 





node according to the request of the first high-order node and 
transmits Vupdated path information serving as new path 
information corresponding to a transfer route using the second 
high-order Aode as a source node in the high-order node network 
and does noti comprise the first high-order node to the first 
low-order nope, and 

the fiist low-order node receives the updated path 
information transmitted from the second high-order node and 
updates the contents of a memory section for storing path 
information added to data when the data is transmitted to the 
high-order nodes on the basis of the updated path information. 

y^. A service recovering method in a network system, 
comprising a high-order node network constituted by a plurality 
of high-order nodes and a plurality of low-order nodes 
connected to onelof the plurality of high-order nodes and a 
high-order computer for managing the high-order node network, 
in which each of the high-order nodes generates path 
information corresponding to a transfer route of data in the 
high-order node network, each of the low-order nodes receives 
the path information from a high-order node corresponding to 
the low-order node itself and, when data is transmitted to the 
high-order node, adds path information corresponding to a 
destination of the da^a to the data, each of the high-order 
nodes transmits data transmitted from a low-order node to 
another low-order node according to the path information added 
to the data, the high-order node network comprises the first 
high-order node and the second high-order node, and the 



67 




# 



plurality of low-order nodes comprise a first low-order node 
serving as a low-order node of the first high-order node, 
whereiV 

the high-order computer requests the second high-order 
node that the second high-order node serves as the high-order 
node of the first low-order node in place of the first high-order 
node when the failure of the first high-order node itself is 
detected! 

the\ second high-order node recognizes the first 
low-order \node as the low-order node of the second high-order 
node according to the request of the high-order computer and 
transmits updated path information serving as new path 
information\corresponding to a transfer route using the second 
high-order nbde as a source node in the high-order node network 
and does not comprise the first high-order node to the first 
low-order node, and 

the first low-order node receives the updated path 
information transmitted from the second high-order node and 
updates the contents of a memory section for storing path 
information added to data when the data is transmitted to the 
high-order nodes on the basis of the updated path information. 
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